The IS research community has investigated the evolving and changing role of the Chief Information Officer (CIO) for more than twenty-five years. This research sought to better understand the recent changes of the CIO role. Our research goals were threefold: 1) To identify whether the CIO' s job has changed from the characteristics suggested by previous studies; 2) to identify a profile of the attributes of CIOs, and 3) to understand what these developments suggest for the education and professional development of CIOs. We found that much of CIO role has evolved to the executive-level management and is centered on working with other business executives inside and outside of the firm to change the firm' s strategy and processes. CIOs are now seen as multi-dimensional C-level executives who need to be experienced with many functions within the organization and possess a diverse set of skills needed to influence the organization.
INTRODUCTION
The IS academic community has had an enduring interest in the roles and responsibilities of the senior IS executive. Over 25 years ago, Ives and Olson (1981) examined the evolution and nature of the IS manager' s job, and concluded that the IS manager' s role is " one of coordinator, motivator, and planner." About a decade later, Earl and Feeny (1994) suggested that Chief Information Officers (CIOs) provided value by focusing on business imperatives, interpreting external information technology (IT) success stories, managing IS executive relationships, communicating IT value, managing IS development, and building a vision for the role of IT. Later, Feeny and Willcocks (1998) identified nine core IS capabilities for exploiting IT that fell within the three domains of business and IT visioning, design of IT architecture, and delivery of IT services.
However, over the past five years, a number of developments have converged that impact the traditional roles and responsibilities of the CIO:
1. Business executives are assuming a more pro-active role in the management of IT resources and services, taking over many of the responsibilities previously allocated to IT executives. In firms where IT has become deeply woven into business processes and operations, Chief Operations Officers (and other C-level executives) have begun to assume responsibility for the strategic thinking around IT deployment and use. 2. A new executive role of " Chief Technology Officer" has emerged, which has assumed some of the earlier architecture and infrastructure responsibilities of the CIO. 3. The introduction of new regulations, such as the Sarbanes-Oxley and Health Insurance Portability and Accountability Act of 1996 (HIPPA), have forced firms to engage in significant governance and compliance activities around their IT resources and activities. 4. There is a significant growth in the adoption of IT outsourcing. At the extreme, entire IT organizations are being transferred to external services providers. Three variants of traditional IT outsourcing are currently receiving much attention: utility computing, business process outsourcing, and offshore outsourcing. Together, these developments create the potential for significant impacts on the breadth and nature of the activities which traditionally fell within the CIO' s domain. 5. Many organizations are now inclined to buy rather than build IT applications. Developing systems on time, to specification, and within budget was traditionally one of the primary management responsibilities of CIOs. Against this background, it has been proposed that the roles, responsibilities and work behaviors of successful CIOs are changing significantly. Evidence of this trend has been building in the literature for some time. For example, Rockart (1988) argued that line managers should take the leadership in managing IT initiatives and resources. Marucal (2000) discussed whether CIOs had become obsolete. Ross and Weill (2002) proposed six IT decisions that IT people should not make, and a recent CIO Magazine article suggests a dilution of the CIO role (Overby, 2003) .
Inspired by these developments, we decided to further investigate the ongoing evolution of the CIO' s roles and responsibilities have changed and evolved. The goals of this research were threefold: 1) To identify whether the nature of the CIO' s job has changed from the criteria and characteristics suggested by previous studies; 2) to identify a profile of the attributes of CIOs who have successfully adjusted to the scenarios identified in 1-5 above, and 3) to understand what these developments suggest for the education and professional development of CIOs.
LITERATURE REVIEW
Over the last 25 years, the title of the senior IS executive has changed from DP Manager, to MIS Manager/VP, to CIO as the underlying roles and responsibilities of the senior IS executive have changed. These changes emerged because competitive and technological factors, both internal and external to the firm, have forced companies to rethink how they use their firm' s IT resources to better compete. Internal to the firm, companies have more heavily integrated its technical resources with its business operations to develop capabilities and to establish competitive advantages. External to the firm, new competitive norms and industry regulations (e.g., Sarbanes-Oxley) have also forced executives to use and rely on the IS executive to use the company' s IT resources to comply with and to drive strategic change within and outside the organization. Below, we provide a summary of the research that has been conducted on the CIO over the last 25 years and identify the key responsibilities that IS researchers have highlighted in their studies. We use these studies to characterize the important roles and responsibilities of the CIO over time.
The IS Manager' s Role in the 1970' s and 1980' s. In a study on management information systems (MIS) executives, Wetherbe and Whitehead (1977) , found that there was a strong distinction between MIS executives who were either in an operations or development functional role. They described operations as somewhat of a closed, stable, and mechanistic environment which required the use of formal policies and procedures. Development was described as a relatively open, adaptive, and organic environment, where the managers were required to be able to function within a flexible, decentralized decision making, and autonomous environment.
In the early 1980' s, Ives and Olson (1981) Ives and Olson (1981) indicated that MIS managers tended to list their primary objectives and motivations as those related to measures of system efficiency, rather than effectiveness. Further, they indicated that these managers exhibited little need for social interaction than their other management counterparts in other parts of the organization. Similarly, Rockart (1982) found that one of the primary roles of the IS manager was to help the organization adapt to a changing technical environment, where the manager needs to assure that the " evolving technical opportunities are understood, planned for, and implemented" in the organization. He notes that there are four primary critical success factors for IS executives which include, 1) Service, the effectiveness and efficient performance and user perception of necessary technology operations, 2) Communication, understanding the world of key users and top line executives and have them understand the IS environment), 3) IS Human Resources, assisting executives in finding IS talent to develop and use information data bases, and 4) Repositioning the IS Function, managing the technical, organizational, psychological, and managerial aspects related to the firm' s IS.
Hence, research conducted in the 1970' s and 1980' s generally reflects the senior IS executive as one who served the organization by acquiring and setting up the technical infrastructure to process and store information within the firm.
The CIO' s Role in the 1990' s. The title of the CIO was introduced in the mid 1980' s to describe a new breed of IS executives that had been elevated to C-level positions within certain companies. These CIO' s fought to gain credibility within the organization because they took on the task of running a function that took a lot of resources, but offered little measurable evidence of its value. In the early 1990' s, corporate executives began to recognize the value of CIOs and IS executives, whereby their roles began to transform from a primarily technical manager, to that of a technical and organizational manager who was capable of using IT to add value to the firm. In 1992, Applegate and Elam found that the characteristics of IS executives had undergone a fundamental change over the last decade, and were now focused on technology strategic planning and control, IT architecture management and standards development, and human resource management. In their study, they also found that an increasing number of these IS executives had begun to report directly to the Chief Executive Officer (CEO) and over half of them had become senior managers. These IS executives were valuable to the company as they brought a broad business perspective to the position and implemented development strategies within their organization that ensured that other IS professionals were able to excel to higher levels of management. However, soon after their rise in importance, these CIOs began to see noticeable struggles with their CEOs. Earl and Feeney (1994) found that CIOs began to add value in key areas of the organization. In particular, they suggested six key areas where CIOs add value, 1) Obsessive and continuous focus on business imperatives, 2) Interpretation of external IT success stories, 3) Establishment and maintenance of IS executive relationships, 4) Establishment and communication of IS performance record, 5) Concentration of the IS development effort, and 6) Achievement of a shared and challenging vision of the role of IT. The role of the CIO was evolving to focus more on business imperatives where they invested their efforts into decisions that developed and tested their vision of the business.
During the 1990s, most of the studies on the CIO (e.g., Davenport, 1994; Rockart, Earl, and Ross, 1996; Ross and Feeney, 1999) argued that the primary issues influencing and shaping the CIO' s role were from factors primarily within the firm.
Only towards the end of this century did researchers begin to address the effects of external factors affecting the use and management of the firm' s IS. Researchers argued that the firm' s business functions became more heavily involved and dependent on IT from an operational and strategic role. For example, through interviews with sixty-one CIOs, Feeney and Willcocks (1998) identified nine core IS capabilities that executives possessed while exploit IT. These capabilities fell among three main domains of CIO responsibilities, which include 1) Business and IT vision, 2) Design of IT architecture, and 3) Delivery of IS ( Figure 1 ). Within these three functions, the authors identified nine core IS capabilities of executives.
Leadership deals with integrating IS efforts with the business purpose and activities. Additionally, Ross and Feeney (1999) conducted a longitudinal study on 10 leading CIOs and illustrated the credibility and status of the position over three stages of growth in the roles and responsibilities of the CIO, that reflect increased organizational learning over time (Figure 2 ). In the first stage, the CIO serves as a functional head with the responsibility to develop new systems on time and within budget, obtaining the ROI expected when the IT project was approved, and operating the portfolio of IT according to the agreed service and satisfaction levels. In the second stage, the CIO evolved to being capable of building a strategic partnership with its business units. Here, the key objective is to align the IT investments and resources with the key strategic business priorities. In the third stage, the role of the CIOs matures and is seen as one of the key individuals who is capable of driving strategy through the use of IT. Here, the CIO is able to recognize emerging capabilities and applications of IT, argue their importance to the business units, and drive new business strategies through the organization. Ross and Feeney suggested that additional research needed to be conducted on the stages that follow Stage 3. The authors suggest that factors such as the emerging Web-based era, IT outsourcing decisions, and IT governance initiatives influence the manner in which firms learn and the role that the CIO plays in aiding this process.
In summary, research conducted in the 1990' s relating to the roles and responsibilities of the CIO reflects an ever increasing responsibility for organizational growth and the development of the CIO into the role of business strategist and visionary. A gap in the recent literature on what role the CIO plays on these technology issues suggests a need to investigate the developing and evolving role of the CIO. Hence, this juncture marks the point of departure for this research.
RESEARCH APPROACH
Consistent with the focus on understanding how the role of the CIO has changed and evolved over time, the research was designed as an exploratory, multiple case study (Yin, 1994) . This research design enabled the researchers to explore the phenomenon in a natural setting and to engage in theory-building in an area where there has been relatively little prior research and theory formulation (Miles and Huberman, 1984).
The strategy for data collection is described as triangulated because it involved multiple methods for collecting data and helped deal with problems of establishing construct validity and reliability (Yin, 1994) . The data was collected over a 16-month time period and in two phases. In the first phase of the data collection, we collected and reviewed secondary data sources, such as CIO job postings and both academic and practitioner-oriented journal articles on the roles and responsibilities of the CIO. Drawing from the secondary data, the researchers documented the general categories, responsibilities, and roles of the CIO.
Job Postings. We collected job listings for CIO positions from various sources such as CIO Magazine, InformationWeek, and a few other publicly available sources of information. To ensure that we captured a diverse set of job responsibilities and characteristics, we collected job listings from numerous industries, including (but not limited to) education, high-technology firms, multi-national distribution firms, to healthcare companies. After reviewing the job listings, we coded the qualifications, attributes, skills, duties, knowledge, abilities and responsibilities from the job postings.
Literature search. We reviewed articles related to the CIO roles in academic and practitioner-oriented journals, and identified the key roles and responsibilities of the senior IS executive over time. We then categorized this data to develop a generalized framework for the evolution of the CIO role over time. This framework was used to develop an interview protocol.
CIO Interviews.
In the second phase of data collection, semi-structured interviews were conducted with 10 CIOs drawn from diverse businesses. Based on a convenience sample, interviewees holding the title of " CIO" were selected. The firms and industries represented within the sample are described in Table 1 . The interview format was semi-structured and used open-ended questions (See Attachment #1). The interview questions were derived from the coded qualifications, attributes, skills, duties, knowledge, abilities and responsibilities from the job postings and research literature listed above. The interview phase provided primary data on CIO perspectives and interpretations of their current roles and responsibilities, and of CIOs perspectives on the critical attributes currently required to be successful in these roles. The interviews were tape recorded and transcribed. A database was generated to organize and document the data collected from the field interviews and secondary data research (Strauss and Corbin, 1990; Yin, 1994; Coffey and Atkinson, 1996; Kirk and Miller, 1986) .
In analyzing the research data, we matched the coded data among the three data sets (CIO job postings, literature, and interview data) to identify common threads of CIO roles and responsibilities, and develop an understanding of the changing and evolving role of the CIO. Through pattern matching activities across multiple sources of data, we were also able to identify qualifications or gaps in the responsibilities that were inconsistent among the three data sets. Patterns identified in the data were compared with patterns that would be predicted by the extant literature. For the patterns that coincided, the results helped to strengthen the internal validity of the case study. For the alternate patterns that did not coincide with theory, the results helped to identify potential contributions to extend existing literature and understanding (Yin, 1994) . This process of analysis helped us to expand and tease out the data in order to formulate new questions and levels of interpretation (Coffey and Atkinson, 1996) .
RESULTS
A summary of the data on key CIO roles and responsibilities and critical CIO attributes that was collected across the ten CIO interviews is provided in Table 1 below.
Overall, our findings are consistent with the notion that the roles and responsibilities of the CIO continue to change and evolve as they have done over the past twenty-five years, as firms have continued to leverage and integrate new IT into the information and business processes of their firms. Our findings can be summarized into four key points explained below:
Finding #1: CIOs are tasked with invigorating the firm' s existing IT infrastructure and achieving a return on investment (ROI) on the company' s previous IT investments.
The case data indicated that the role of the CIOs has changed over the last five to ten years because corporations have begun to experience significant budget cuts and were required to leverage existing investments in IT to find cost savings or to provide opportunities to generate additional revenues for the firm. The CIOs indicated that one of their primary motives to achieve this objective was to better integrate the organization through the use of existing IT. One CIO from a manufacturing firm indicated, As a result, many of the CIOs that we interviewed shifted their focus from the supply side (i.e., purchasing, acquiring, or implementing) of technology management to the demand side (i.e., IT demand and creating value). In particular, CIOs indicated that they are no longer focusing on purchasing new technology. Instead, these CIOs concentrated on enhancing the company' s existing IS architecture and utilizing existing technologies to provide better leverage and capabilities development for the businesses. Further, two of the CIOs indicated that in order to reduce internal costs for their IT operations, their firms outsourced noncore IT functions to outside firms. Outsourcing allowed the company to better focus their organization on initiatives that were of more priority, core, and strategic. The field data also indicated that one of the objectives of the CIO was to drive bold changes across multiple business functions within and outside the corporation. CIOs indicated that they attempted to do this through infrastructure standardization and simplification, radical process improvements, major changes in IT workforce culture, and IT governance policies and procedures. A CIO from the Nation' s leading non-profit health-care provider indicated, Finding #4: CIOs are tasked with better managing corporate risks, such as developing and implementing protective internal and external security measures, ensuring compliance with industry regulations, and enforcing IT governance initiatives. Our interviewees told us that security threats within and outside the organization forced their divisions to re-think how technology is used. Included with these initiatives affecting the internal operations of the firm is the further education and implementation of IT governance policies and procedures to ensure proper and appropriate use of technology within the organization. Further, these initiatives were also spun from external factors to the organization, such as adherence to Sarbanes-Oxley or HIPPA regulations. Both internally-and externally-inspired actions further brought the IT and its function to the spotlight and forced firms to change how technology was being used to track information and processes within the organization. CIOs have gained more respect within and outside the organization, due to the external market regulations and constraints that have forced change internal to the firm. The Japanese Automobile manufacturer CIO explained, Taken together, four of the ten CIOs interviewed for this study indicated that technical responsibilities continued to be a large portion of their responsibilities.
However, six of the ten CIOs indicated that their roles went above and beyond managing the IT infrastructure and IS services of the firm. These CIOs were primarily concerned with leveraging the firm' s existing IT infrastructure to build additional business and organizational competencies and capabilities across multiple units within and outside of the organization. These CIOs indicated that their roles were more strategic and innovative in nature. A CIO from an entertainment company commented, With respect to the nine core IS capabilities proposed by Feeny and Willcocks (1998) , our interview data provided strong support for three of the nine capabilities, specifically relationship building, business systems thinking, and leadership ( Figure  3 ). The data also revealed some support for two of the nine capabilities, namely informed buying and contract facilitation. Finally, our case data indicated weak support for four of the nine IS capabilities, architecture planning, making technology work, vendor development, and contract monitoring. Further, our findings indicated that a total of eleven core IS capabilities existed within the framework of our analysis. In addition to the original nine capabilities identified within Feeney and Willcox' s framework (1998), we identified two additional and prevalent IS capabilities: " IS/IT Value Proposition" and " Governance." IS/IT value proposition is defined as the utilization of IS to facilitate business agility and to deliver new business value in the short term through innovative IT investments. Governance is defined as the decision rights and accountability framework for encouraging desirable behavior in the use of IT. Taken together, the data indicated that for some CIO' s, the focus continues to evolve towards greater involvement with business strategy and process innovation rather than on the design of IT architecture and delivery of IS services. Our observation is that there appears to be a bifurcation of the CIO role between two roles (Figure 4 ). For the purposes of this research, we have termed these two roles the Chief Innovation Officer and the Director of IT. The Chief Innovation Officer role assumes responsibility for leveraging IT resources to introduce and support process and product innovations across multiple units within and outside the organization. Since Chief Innovation Officers are responsible for contributing to and perhaps even shaping the strategic vision of the company, these individuals assume true C-level executive status. In contrast, those assuming the " Director of IT" role oftentimes should report to the CIO and focus on delivering reliable and cost efficient IS services. Because of this individuals focus on cost containment, the position typically reports to the Chief Financial Officer. Our data generally indicates that in firms where technology is not a core product of the firm (i.e., car manufacturer, toy producer), the CIOs tend to be associated with the Chief Innovation Officer role. Contrasted, in firms where technology is the primary product or resource of competitive advantage (i.e., digital content provider, business intelligence firm), the CIOs tend to have been given responsibilities more in line with the Director of IT role. In summary, the key findings of our study on the changing and evolving role of the CIO can be summarized by a quote taken from one of our interviewees, Much of the roles and responsibilities of CIOs in today' s organizations are centered around educating and persuading the organization to better understand and leverage IT resources. These efforts are often surrounded and constrained by many years of culture and socially-embedded approaches to how technology is used within the organization. The findings of our research indicate that the constantly evolving role of the CIO has evolved into a much more than just a strategic and visionary thinker. Additionally, the role encompasses the transformation of multiple business functions within and outside the firm, as well as enforcing structure and governance among the company' s business processes.
Proceedings of the Twelfth Americas
The CIOs indicated that their top six challenges include, 1) Identifying, promoting and managing IT-enabled business agility, 2) Innovating and integrating the enterprise, 3) Communicating the impact of business decisions on IT costs, 4) Prioritizing & negotiating IT-enabled business initiatives. 5) Moving beyond managing the IT utility (supply perspective) to managing IT demand and value creation, and 6) Demonstrating IT business value while maintaining IT goodwill among corporate executives. CIO responsibilities absent from the Feeney and Willcocks (1998) core IS capabilities were managing IT security, IT education, IT Governance, and IT-enabled process and supply chain transformations.
Finally, the CIOs in our sample identified five significant attributes required of today' s CIOs. These include, 1) Competencies in contributing to and leading corporate strategy, 2) Competencies in business process innovation and design; able to anticipate business needs, 3) Expertise in managing and demonstrating IT costs and impacts, 4) Effectiveness in publicizing and raising IT' s profile and position within the company, and 5) Strong communication, negotiation, and facilitation skills.
DISCUSSION & CONCLUSIONS
Researchers investigating the role of IS executives have found that it has evolved and changed over the last twenty-five years (Ives and Olson, 1981; Earl and Feeney, 1994; Leidner, et al., 2003) . Our study extends this body of research and provides evidence into the new millennium. From the data we gathered from our interviews, CIOs described their earlier roles to be " the behind the scenes geeks with pocket protectors" before the 1980' s. Then in the 1990' s, the perception of these CIO' s changed to be seen as " skateboarders with neon colored hair." And, following this in the late 1990' s and early 2000' s, these CIO were viewed as key individuals responsible for managing and leveraging technologies within the firm' s silos to provide value to the business. We found that much of the role of the CIO has evolved to the executive-level management and is centered on working with other business executives inside and outside of the firm to change the firm' s strategy and processes.
CIOs are now seen as multi-dimensional C-level executives who need to be experienced with many functions within the organization (such as finance, organizational behavior, operations management, process reengineering) and possess a diverse set of skills needed to influence the organization. The findings of this research study are significant, as it provides the IS research community with a better understanding of developments to consider for the future research, education, and professional development of CIOs. The study also contributes to practice by providing key roles and responsibilities which CIOs can address as they manage and develop their IS infrastructures. Although the findings of this research are limited by our small sample size, the study sheds some important insights on the constantly evolving roles, responsibilities and attributes of today' s CIOs. Our next steps for future research are to extend our data collection to additional CIOs in corporations of varying sizes and industries, and to cross reference CIO' s perceptions of their roles and responsibilities with the perceptions of other C-level executives. 
